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1 <110> APPLICANT: Hitachi, LTD. 

2 RIKEN 

3 Japan International Research Center for Agricultural Science 

4 Bio-oriented Technology Research Advancement Institute (BRAIN) 

6 <120> TITLE OF INVENTION: Transgenic rice plant and its family with environmental 

7 stress resistant by proline accumulation of high level and its 

8 production . 

10 <130> FILE REFERENCE: NT01P0353 
C--> 12 <140> CURRENT APPLICATION NUMBER: US/10/026, 767 
C--> 12 <141> CURRENT FILING DATE: 2001-12-27 

12 <160> NUMBER OF SEQ ID NOS : 3 

14 <210> SEQ ID NO: 1 

16 <211> LENGTH: 2549 

18 <212> TYPE: DNA 

20 <213> ORGANISM: Oryza sativa L. 

22 <220> FEATURE: 

24 <221> NAME/KEY: CDS 

26 <222> LOCATION: 99.. 2249 

28 <300> PUBLICATION INFORMATION: 

30 <301> AUTHORS: Yumiko Igarashi, Yoshu Yoshiba, Yukika Sanada, Kazuko 

31 Yamaguchi-Shinozaki, Keishiro Wada, Kazuo Shinozaki 

33 <302> TITLE: Characterization of the gene for l-pyrroline-5-carboxylate 

34 synthetase and correlation between the expression of the gene and 

35 salt tolerance in Oryza sativa L. 
37 <303> JOURNAL: Plant Molecular biology 
39 <304> VOLUME: 33 

41 <306> PAGES: 857*865 

43 <307> DATE: 1996-12-03 

45 <308> DATABASE ACCESSION NO: D49714 

47 <309> DATABASE ENTRY DATE: 1995-03-16 

49 <400> SEQUENCE: 1 

51 gcggctgcgg cggcaaggcg gcgagacgtg ggagagggat ttacaggtag agggagaggg 60 
55 tggaggagga gaggctgagg ctaggaagcg gtttcgcc atg gcg age gtc gac ccg 116 
57 Met Ala Ser Val Asp Pro 

59 1 5 

63 tec egg age ttc gtg agg gac gtg aag cgc gtc ate ate aag gtg ggc 164 

65 Ser Arg Ser Phe Val Arg Asp Val Lys Arg Val He He Lys Val Gly 

67 10 15 20 

71 act gca gtt gtc tec aga caa gat gga aga ttg get ttg ggc agg gtt 212 

73 Thr Ala Val Val Ser Arg Gin Asp Gly Arg Leu Ala Leu Gly Arg Val 

75 25 30 35 

79 gga get ctg tgc gag cag gtt aag gaa ctg aac tct tta gga tac gaa 260 
81 Gly Ala Leu Cys Glu Gin Val Lys Glu Leu Asn Ser Leu Gly Tyr Glu 
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431 acaccaaaaa taaattcatc agttctgaga gcaagatttt ggaggttcag cttctccatg 2456 
435 taataagtaa attcagttct gagaacttgt gtaccaacgc gctatgttgc ttgtaatgag 2516 
439 cgatactaac atctgtgatt gcacatatac taa 2549 
442 <210> SEQ ID NO: 2 
444 <211> LENGTH: 2571 
446 <212> TYPE: DNA 

448 <213> ORGANISM: Arabidopsis thaliana 

450 <220> FEATURE: 

452 <221> NAME/KEY: CDS 

454 <222> LOCATION: 107... 2260 

456 <301> AUTHORS: Yoshu Yoshiba, Tomohiro Kiyasue, Takeshi Katagiri, Hiroko 

457 Ueda, Tsuyoshi Mizoguchi, Kazuko Yamaguchi-Shinozaki, Keishiro 

458 Wada, Yoshinori Harada, Kazuo Shinozaki 

460 <302> TITLE: Correlation between the induction of a gene for 1- 

461 pyrroline-5-carboxylate synthetase and the accumulation of 

462 proline in Arabidopsis thaliana under osmotic stress. 
464 <303> JOURNAL: The Plant Journal 

466 <304> VOLUME: 7 
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478 <400> SEQUENCE: 2 

480 ctgatattta ttttcttacc ttaaatacga cggtgcttca ctgagtccga ctcagttaac 60 



484 


tcgttcctct ctctgtgtgt ggttttggta gacgacgacg acgata atg gag gag 


115 


486 






















Met Glu Glu 




488 
























1 








492 


eta 


gat 


cgt 


tea 


cgt 


get 


ttt 


gee 


aga 


gac 


gtc aaa cgt 


ate 


gtc 


att 


163 


494 


Leu 


Asp 


Arg 


Ser 


Arg 


Ala 


Phe Ala Arg Asp Val Lys Arg 


He 


Val 


Val 




496 




5 










10 








15 








211 


500 


aag 


gtt 


ggg 


aca 


gca 


gtt 


gtt 


act 


gga 


aaa 


ggt gga aga 


ttg get 


ctt 


502 


Lys Val Gly 


Thr 


Ala 


Val 


Val 


Thr Gly Lys 


Gly Gly Arg 


Leu 


Ala 


Leu 




504 


20 










25 










30 






35 


259 


508 


ggt cgt tta 


gga 


gca 


ctg 


tgt 


gaa 


cag 


ctt 


gcg gaa tta 


aac 


teg 


gat 


510 


Gly Arg 


Leu 


Gly 


Ala 


Leu 


Cys 


Glu 


Gin 


Leu 


Ala Glu Leu 


Asn 


Ser 


Asp 




512 










40 










• 45 






50 




307 


516 


gga 


ttt 


gag 


gtg 


ata 


ttg 


gtg 


tea 


tct 


ggt 


gcg gtt ggt 


ctt 


ggc 


aaa 


518 


Gly Phe Glu 


Val 


He 


Leu 


Val 


Ser Ser Gly Ala Val Gly 


Leu 


Gly 


Ara 




520 








55 










60 






65 






355 


524 


caa 


agg 


ctt 


cgt 


tat 


cga 


caa 


tta 


gtc 


aat 


age age ttt 


gcg 


gat 


ctt 


526 


Gin 


Arg 


Leu 


Arg 


Tyr 


Arg 


Gin 


Leu 


Val 


Asn 


Ser Ser Phe 


Ala 


Asp 


Leu 




528 






70 










75 






80 








403 


532 


cag 


aag 


cct 


cag 


act 


gaa 


ctt 


gat 


ggg 


aag 


get tgt get 


ggt 


gtt 


acra 


534 


Gin 


Lys 


Pro 


Gin 


Thr 


Glu 


Leu 


Asp 


Gly 


Lys 


Ala Cys Ala 


Gly Val 


Gly 




536 




85 










90 








95 








451 


540 


caa 


age 


agt 


ctt 


atg 


get 


tac 


tat 


gag 


act 


atg ttt gac 


cag 


ctt 


aat 


542 


Gin 


Ser 


Ser 


Leu 


Met 


Ala 


Tyr 


Tyr 


Glu 


Thr 


Met Phe Asp 


Gin 


Leu 


Asp 




544 


100 










105 










110 






115 


499 


548 


gtg 


acg 


gca 


get 


caa 


ctt 


ctg 


gtg 


aat 


gac 


agt agt ttt 


aga 


gac 


aag 


550 


Val 


Thr 


Ala 


Ala 


Gin 


Leu 


Leu 


Val 


Asn 


Asp 


Ser Ser Phe 


Arg 


Asp 


Lys 




552 










120 










125 






130 






556 


gat 


ttc 


agg 


aag 


caa 


ctt 


aat 


gaa 


act 


gtc 


aag tct atg 


ctt 


gat 


ttg 


547 


558 


Asp 


Phe 


Arg 


Lys 


Gin 


Leu 


Asn 


Glu 


Thr 


Val 


Lys Ser Met 


Leu 


Asp 


Leu 




560 






135 










140 






145 






595 


564 


agg 


gtt 


att 


cca 


att 


ttc 


aat 


gag 


aat 


gat get att age 


ace 


cga 


aga 


566 


Arg 


Val 


He 


Pro 


He 


Phe 


Asn 


Glu 


Asn 


Asp 


Ala He Ser 


Thr 


Arg 


Arg 




568 




150 










155 






160 








643 


572 


gec 


cca 


tat 


cag 


gat 


tct 


tct 


ggt 


att 


ttc 


tgg gat aac 


gat 


age 


tta 


574 


Ala 


Pro 


Tyr 


Gin 


Asp 


Ser 


Ser Gly 


He 


Phe 


Trp Asp Asn 


Asp 


Ser 


Leu 




576 




165 










170 








175 










580 


get 


get 


eta 


ctg 


gcg 


ttg 


gaa 


ctg 


aaa 


get 


gat ctt ctg 


att 


ctt 


ctg 


691 


582 


Ala 


Ala 


Leu 


Leu 


Ala 


Leu 


Glu 


Leu 


Lys 


Ala 


Asp Leu Leu 


He 


Leu 


Leu 




584 


180 










185 










190 






195 




588 


age 


gat 


gtt 


gaa 


ggt 


ctt 


tac 


aca 


ggc 


cct 


cca agt gat 


cct 


aac 


tea 


739 


590 


Ser 


Asp 


Val 


Glu Gly 


Leu 


Tyr Thr Gly 


Pro 


Pro Ser Asp 


Pro 


Asn 


Ser 




592 








200 










205 






210 
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